Development of an in vitro model for vascular injury with human endothelial cells.
The aim of the present work was to establish an in vitro screening assay for drug candidates using human endothelial cells as a model for vascular injury after intravenous application. Different endpoints for viability and functionality of endothelial cells were investigated in human umbilical vein endothelial cells (HUVEC) and in immortalised human endothelial cells (IVEC). Cellular viability was determined by measuring ATP content and by the AlamarBlue assay. For comparison, the toxicity of the selected compounds was also tested in a murine fibroblast cell line (3T3 cells). Selected endpoints for endothelial cell-specific function were vascular permeability, determined by measurement of the transendothelial resistance and the diffusion of tracer molecules (FITC-dextran), and the release of prostaglandin and thromboxane as indicators for prothrombotic or vasoconstrictory action. Five compounds (cyclosporin A, mitomycin C, menadione, amrinone and rolipram) were selected due to their known effects on the vasculature. The cytotoxicity of all compounds was similar in endothelial and 3T3 cells. ATP content and AlamarBlue metabolism did not differ significantly except for amrinone. A dose-dependent decrease of transendothelial resistance and an increase in FITC-dextran permeability could be measured in HUVEC cells for the tested compounds, but the sensitivity was not higher than that of the cytotoxicity assays. Increased prostaglandin or thromboxane release was detected for all compounds at cytotoxic concentrations and for rolipram also at non-toxic concentrations. In conclusion, for a first ranking of drug candidates, cytotoxicity assays on any of the three cell types used are appropriate. For a more detailed characterisation of individual compounds, functional assays on HUVEC cells are proposed.